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mm^] mmm 

ti^'?:(D^mm^^mizm-t^^v(Di^:^hy(D^mms^^zj^mm^7.hyt>'^^ 
mil. 

(D=fi^^i^fcmwi(Dm.^^iD^\zn\^x^%Biy')y^(D^mm^mz^%^z/ 

*f L T Iff f 3:ft #SfJ-a-# ^^ffi S> U > ^(Z) X h n - 5: b T MSSB^t b 
[0 0 0 1] 
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[0 0 0 2] 
[0 0 0 3] 

:i(Dmm:^mt Lxmx.itf^m 2 000-17950 3#<2i5#ic^$tiTVN^ 

[0 0 0 4] 

ftlt ic^o' V ^ T 5^^^f4^ <k t>*5iS^f4^ ^ Ac S^ffi r ^ ^ ^ x - 

^ s: p -r ^ mm^^- ^^~y. m%mmmm^- ^ - x ^ m%vit 
m^^mmmmm^- ^ ^ - mm^r- ^k-t.. mm^^f- ^ ^ - ^ 

^ tl ^ tljSS f -5 ® T- ^ -g> o 
[0 0 0 5] 

[|§0H;^)^»^St b J: e) i: ^ S ] 

L T < -5 ^ ^,r^®,^,A^^ €> o 

[0 0 0 6] 
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[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

^ a. l/-i/3 >#|gtCi:oT«?^#, Xlf- SD-^, soffit/ U^^*^ 
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TfC^^JE^/U h n-^ bTfiS LT^^$ tl-5„ 

[0 0 10] 

fH A##J-a-# fc^^ffi U > ^® X h □ - ^ $: am b T fi«ta^ b 3 ?: # 

[0011] 

«^#, xhf- Kn> hn-^, ^M.&i/vy^'i5^z:fz.tifb^m^m'r^mm<D 

t«ffaA##J-^#{c^^jES/U hn-^ LTm«fa^$ ti-Sc 

[0012] 

M:^^ft«tSfa^^ {C i nii > l&f^ ^ ^ 1/ - h ^m^^^SiStt 0; o T 
$ti:fe^^l^^i3J:0ta^%tc ckoT, «^^#, tf- Kn > h n - ^, ^^JE 

*'^mMco ^ \z^mmn^m. tc m -5 ^ j: t>*# t&^iii^^s ^ it § tf ;^ s 



ffi|iE#2 001-3057066 



#2000—349630 



[0013] 

mm(Dmm(Dmm] 

[0 0 14] 
[0 0 15] 

:tr^^^lH^#3 $::^LTilimb, 3 P>(Z)m;d^^§:»[J^M$tife "T 

4-1 i:«^iL#4 - 2 iiTb^^J^^lgWM^fl^r^^t-^^t"- K=i> h 

#6 - 2}Lfi^^f^^mmW'mmM^m^s^7.\£- K3> sn-v e s:^lt« 

?^#3 tC#t*&LTS^#3 7b^P>32imL, «^#3*^^3^^m$4^-S^^ffii/U >^ 
[0 0.16] 

U > 8 Ttj'^^^JE U > 5 <Z) tf;;^. h > 5 - 2 (D:^?^ (^^ffi U > ^' 5 © 



ffiliE#2 001-3057066 



#2000—349630 



pl^^'; 4 - 1 ^j:t>*6- 1 \%±mz.m.'^\^X-^^. y.\fi- Kn> hn- 
^4 ^r^^-r-S^^Se^^r^L, 1 0 ttxtf- Fn> 6 i:«?^#3 

[0 0 17] 

, ^^iB^9feJ:t>*l 0®|^#fe<}:O*;R$, ;^ tf- > h □ - 9 4 33 J: t>' 6 ® 
^m,&iyV y^5(D[Hm. S^jEi/ U > ^ 5 © t:°^ h >□ >y F 5 - 
1 <De^®^^J;t>*lf X h> 5 - 2®^ Fn-^57, if^ l/>-9-7®^^eiT®^^® 

[0 0 18] 

[0 0 19] 

Ell (a) lZ^-tJ:^iZ. t/^=L\y-^ 2 0{t. ^mm}±^ 2 (Dmt]^^&:h 

ps, ^m.ume .^xmmR. ^^&i/vy'$c5(Dmnnm5o. ^^es/u 

> ^* 5 CDrft^ 8 (DMMM. ^^ffi U > 5 ® If j:^ h > 5 - 2 <Z)^i&^®0^:d 
F r , ^^ffi >> U > ^ 5 CD /\ FM^CD^ffi®^ A c u 33 <k t>*^^JE U > ^* 5 
(DUv Fffl!l^®^JE®^A c d ( = ^^y F{i^®Si±ffi^A c u h > D 

F 5 - 1 (Z)^?3&Wt®«) $:iS^t-S«*>tc, «^#3 ®^^ir»T®«. ;^tf-Fn 

> hD-^4©;g'^|^®^, ^^iH^9 ®^^^riT®«i:^c^o'v^;tIl:^rJ-^^;^)^P, 
^i*fe^^i±S/U >^5®/\^y Ff!J®^!S&(Z);t?ir»f®« S e h, «i^#3 

^ME^ 1 0 (Dmnmmm {ca^- v x ^ tt^a-a-^:^^ ?j ^ «!) ^ gg^rn i> u > ^ 5 ® n ^y 
F{i{(Z)ifs&®^?ifraa s e r ^m^-tsr^i^(DAijmm2 1 ^m:^x\>^^o 
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[0 0 2 0] 

$tlfeROM2 4i:, ROM 2 4 (C*&M$ tlfe^n AtC^^'VNT R AM 2 2 

PU*^^:^Si/^3.l/- NM^igff 2 3 i:, i/S.zLly- hmW-mW:2 SIZ^^W. 

m^#3®M^;?)^^t:°X h> 5 - 2 ®#i&,1i|5^MfC^-rS * 
T'tcHi-^^r^i: tf>?. h> 5 - 27b'^^(Z)#i&J^MfitcMbfei:^tcfelt-S 

h> 5 -2(D^mMm}i^^%&tyvy^50:;i. hu-'i; ^mmn Lxm&m^ 

f -5 miJli« 2 5 h fix. T V A -5 o 
[0 0.2 1 ] 

RAM2 2lzW^-^tiX\i^SoS^7i^^-^v^-^;v(D—mitWMlzit. mi 
(b) {c^-r r <T'feoT, ^^J±^>U >^5©^A^tI-^?: 1 0 0%i: 

m^(DM^m^ a 1 0 %. 3 0 %, 5 0 %, 7 0 % b, #A#ia-^(^^-^{C 

^ v^T, ^^ffi 2/ U > ^* 5 (Z)#^*&^ffiS»Mrj(c fcfx h > 5 - 2 h n - 

ti^ 5:5 0 mm. 10 0 mm, 15 0 mm, 2 0 0 mm, 2 5 0 mm, 3 0 0mm 
, 3 5 0mm, 4 0 0 mmi: A^^flf^i:^^:^ h □ 

[0 0 2 2] 

^-^©M^-a't>i±$:S^*^m1-"5I^/^°^^-^Hif^*^^2^<^^^m2 3 - 1 0 

*^mb^^^&xhn-^-efe^t:°^ h> 5 - 2©#i&,M^* (ar, -^ic^m 

mm^m2 3 - 2 i:, ^^ffiS/U >^*5(7)ti°^ h> 5 - 2;<)'J^®#|&i!i|S^^a{C 

mm-t^^v(Dmm^^xf^mm^&mizt5n^i^7. h> 5 - 2®^i&7ts$:?g 

s?I»:^^2 3 - 3 21, m.»^&.2 3-3 fCJ;sm^irM^r^^J:t>*?I^# 
S&7iS$:, ffi;tf^S2 5iZ^%l±iyVy^'5(D^hU-'i7^mm}lVXn^m^ 
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[0 0 2 3] 

<s^i:, mm^ 3 (D^^mii!,m(7)mmmmm. ^%mm 1 0 (Dm^mmm. 

^^if»T®«{cS-:5 < ^> U > ^5?*P FM^l^^^M^iim®^ S e r {cS-:5 < 
HX^-t^Hfi^X'^^o P c u«S^ffii/'J >^*5®/\^y Ftl^tC^Sl-J 

^b, P alj::^^j±$:^b> ^PPtt^^idEi/ U > ^'ifX h > 5 - 2 (Z)#l&:&[nI(D 

[0 0 2 4] 

^^J±i/U ^^5 &-^®|ga&aS:-^«?)T^i±^i-|36U{C|gI4 JC^-t^5I< 
U, 3 Oii7K¥^Si:t:°:^ b^n^y K5- 1 i:(Z);^-r:^SS:^L/, Acutt^-/ 

FM^^^ffiSa^^L, GhtiSMffii/U >^5(D^^y F«lf^^(D^^M»«^ 
G r tt^^ffii/ U > ^ 5 c^) n ^y F{i^®^^K4§^*$:^ LT Vn^^ 
[0 0 2 5] 

h> 5 - 2:;b^#l*l^^^«C5IIM"r§^T'®M,^r^h#i&J^^^«{Ci3t-t-5l^ 
h > 5 - 2 ®^i&pti^$:#*befe*b©i/^ l/-i/3 >yn ^''^ A{co vaTBI 
5 ^ i t/m 6 {C^-t □ - ^ -V - h }C^-:5 V A T mB>9 -r -5 o 
[0 0 2 6] 

F@feJ:t>*>?. hn-^, ;?.ti°- F=i> hn-^4 J3J:t>*6(Defi^n^c};t>*M 
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[0 0 2 7] 

XT-^y :/S 1 ^CMV^T, r am 2 2 cfi(Z)pJ^/\°^^ -^7^-:;^>75)^f,St[0Hr 
^A^^-^^ffy()^Rr^/\°^pt-^j|ff^^iia5)^^|g2 3 - 1 (Z)MWcDT(cM*^ 

■^ti^l 0%, St&ll^^g-efe^^^ffii/'; >^*5(7)^t&;^ hn-^Tb'JSOmm 

[0 0 2 8] 

X5^>y^s 2^cMv^T, ^i5:n*^0{cSg^$4i-5i:^fcm?^#3:^>'?i&?^$4x^ 
(X5^>y::^S3) . X5=-^y 3 {Ci!VNTM^ra^i:tK^a;^tM(^)MB*^M^ 
^|g2 3 - 3 ®0M©T{C;^$tl-S (X5^^y^S4) „ ^ S 4 V^T 

[0 0 2 9] 

:^5^^y >^4 {CJ3V^T, hf;^ h> 5 - 2 (Z)^fifx [n] 

h, -r.5&t)t>n = n+ 1 jb^H^fStl (Xv^^yT'S 1 0) , [n] *^#i;Jfi| 

[0 0 3 0] 

>^5=-^y:^s 5^ci3v^T. ^^x Cn] iimmmmnmx&^tm^i-^tit=.t^ 

It. ^T^^y ys 5 {cMVNT^t&,^i^M^J;t>*A#ilf-^{cfet:)-S (nxAt) 
M^^^XTit^M^^'^lH'^^tl^ (XT^^yyss) o X5"^y^S 6^C^V^T^1& 

•5 (^^^y^SV) o ^^T% (nXAt) tttl'::?. h > 5 - 2 ®|gl&(7)fc«?){C« 
^#3:«)^M$4x^i:^*^^bf^ h> 5 - 2*^-?-(Z)#i&«^eic^-r-StT'© 

[0 0 3 1 ] 
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[0 0 3 2] 

t:°X h> 5 - 2®^i&J^)^^afeJ:t>*:ft^^i{I^a tc^bTfB'Ubfe 

i9jM^ra-efe-5 (nxAt) ii\f7.vy^-2(D^mm^&m.^^-a^-mm^a 

lC^LtfH'liLfetf>?. h> 5 - 2CD#l&,1i|>^^«{Ci3l^^Si&M>Su [n] 7b>^ 
^^m^tlT, bfX h> 5 - 2CD#g&«MfeJ:t>*A##J-a-a tC^LXa^^r^ 
^^l&3£;K$:3/'n^y h bT. tf^ N> 5 - 2 coM^r^fe j:Z>*#i&5t|g;b^miJ^ 
g2 5{c^^M^^#m2 3 -4 (DfrIW®T^cra?t^cM^yc^g®7b^^4^-g> (>?.5=-^y 
^ S 9 ) o 

[0 0 3 3] 

BEi/U >^*5 $:i|gKri--g)fe«?)}cm^#3 $:iif^bfe ^;^)^ ^ tf ^ h> 5 - 2 ®# 
i&illi^feaiClfX h> 5 - 2}^)^PJ^t-^*T®^r^ (HA) h> 5 - 2(7) 

#l&.1i|^^afcfet-t§h:;x h> 5 - 2(D#i&5tS (xfp) ii^^'J^^mx Nn-i^ 
, 5 0 mm, 10 0 mm, 15 0 mm, 2 0 0 mm, 2 5 0 mm, 3 

0 0 mm, 3 5 0mm, 4 0 0 mmCO-g-tl^tltCo V^T ^ n ^y h $ tl, ':fUvV 

[0 0 3 4] 

^*5 §:J|gg&f -g>;^i?){c«l^#3 $:ML:tii^7b^^#i&,Mfe«lctf;^ h> 5 - 
2;0'^i3Mt--5^T'C7)^W (MA) i: h> 5 - 2®^i&i!^$^&gtc^t-t-5>tf^ 
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{C<fcoT, 08 (a) , (b) fej;tK[Il9 (a) , (b) IC^i-fficD^^ffi^H 

[0 0 3 5] 

H 8 i3 j:0^|l|9 ^C^V^TMB * 3 2, MB^)40, MB*50, MB^63l± 
[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 

e it^^Um^^l^. If^ h> 5 - 2(Z)#i{flC ctoT^^fb^^T^VNt;®^^-^ 
„ Rti;^'^^i5t$:^b> V c u li^^ffii/ U > ^* 5 Kiftl^cZ)^^?:^ b, 

V c d {i^^JEbS/U >^5*'5(7)n FM^®^a5:^L> F ait:K%}±^^L, a 
«S^jES/U >y 5(DlfX h> 5 - 2<^^lDjtM5:5^L/, a «:gli^S!l-gr5:^L/, F 

ritmm'E^fv^^L. sitmt!(Di]mm.^^L. Kit^^o^itmit^^-r. 

[0 0 3 9] 
[0 0 4 0] 
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[mi] 



Gh = Sehcp(Ps,Pcu,G) 



[0 0 4 1] 

ZLZLV. <t> (Ps, Pcu, Pcu/Ps>0. 5280Di:^. TIH 

© (2) Pcu/Ps^O. 528®^:^, TtBC^ (3) ^"e^ 

[0 0 4 2] 



[0 0 4 4] 

K{i^(Z)^^JEi;P c d li. TtSc^ (4) ^^J;t>* (5) ^"e^sb^ti-Sc 
[0 0 4 5] 



[^2] 




[0 0 4 3] 



[g^3] 
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m4] 



dPcu 
dt 



= - Acu • Pcu • u + ReOh 



(4) 



[0 0 4 6] 
[15(5] 



qFccl / \ 

Vcd = Acd - Pcd . u + RGGr KV 

dt 

[0 0 4 7] 

IfX N> 5 - 2(Z)MSJ±TfH(Z) (6) ^{Cj:oT#4b^tl'g)o 
[0 0 4 8] 

me] 



[0 0 4 9] 
[0 0 5 0] 



d X 

M — 5" = Acu(Pcu - Pa) - Acd(Pcd - Pa) - Fr 
dt"^ 



(6) 




(7) 
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[0 0 5 1] 

Zltl^® (1) (7) ^it rvfiffiii^^ffij ||28#^7#, ^^9^1 

iM^o^m"! 6 6M~^7 7 1 MlcfH«$ti;t r^j?^$:-^t;^^jEe/ U 
[0 0 5 2] 

^ 7^ y s 4 ^c is j-t ^ pjM^r^ ^ i t>*#i&Jt^M^;b - ^ :^ t>^Mn ^ti^t. 

^^JEE2/U >^5cD>\^y KtI^^®^^K*^L*G h3?3'JG h [n] = S e h [ 
Ps, Pcu [n], 0] V^l^^n {T.T'VZfS 2 1), ^^CV^"e3S^JE^/U > 
^*5(Z)^>y KM^C^^^V c u [n] ^'^V cu [n] =Acu-x [n] T^tt) 
e>tl (X5^^y:/S2 2) , ig^.^T, S^JEi/U >^'5cD^^y K{R!I^(;5JE:^^'f[:d 
Pcu Cn];?)^dPcu Cn] = (1/Vcu Cn]) • [-Acu-Pcu [ 
n] -uCnl+R-e-GhCn]] (^5=- ^y S 2 3 ) » 

[0 0 5 3] 

rr-e, >^7^^y 2 2 «S^ffi>>U >^*5 CD/\^y KW^CD^^V c u [n] 
(7)S^-efe'J, X^^y >''S 2 2 5:ll^f-r^<7)li^^J£5/U >^*5(Z)^^y KM^cZ) 
^aVcu [n] h> 5 - 2®'^^x [n] IZX^t^t ^tz.^X^-&h. X 

5^«y -^S 2 3 ^CJ3V^T:t# (-) $:#L^C^li, U > ^' 5 ® ^ ^y FW^ 

®^^V c u<Z)itiia (^^^) (Cj:oT^^J±2/U >^*5/\^y Kf!l^®ffii;P c u 
\tWP (.i^M) ■r'2>fe«?)T'feS„^7^^y:/S 2 3 «^^ffii/U >^*5®/\^y KM 

[0 0 5 4] 

^T^^y 2 3 ^Ci!V^T, S^JEi/U >'^5(Z)/\^y KM^(Z)i±:^P c u [n] 
Tb'^Pcu [n] =Pcu [n-l] +dPcu [n] X A t T'^i?) ^tl-S {7^^ 
^yyS24) „ J^5=-^y>''S2 1~^5^^yyS24 li^^jE U > ^* 5 ® /\ ^y KM 

iOr [n] ;^)'^'Gr [n] = S e r [P c d [n] , Pa, e] T'^«?)^tl-5 
(:^7=-^y^S 2 5) „ XT^^y^S 2 5 {CggVNT^^JE^^ U > 5 (7) O >y K{|!l^(Z) 
cd [n] Tb^Vcd [n] =Acd • (^Mj^^M- x Cn] ) T^i?) 
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^tl^ (Xt^^V 2 6) „ 
[0 0 5 5] 

7.y^-J'^S2 6 {CMV^T, ^^J±2/U > ^* 5 (Z) D K{II^®ffi;f7^^[: d P c d 
in'} ti^dP c d [n] = (1/Vcd Cn]) • [Acd-Pcd Cn] - u 
[n]+R-e-Gr [n]] '(:^Sb^n^ S 2 1) „ T.'rVZfSZ 

7iCJ3VNTA c d • P c d [n] • u [n] ®^f-^*'^ ( + ) H&^mmt. ^% 

U > ^ 5 © n Kilf^®^^ V c d ©ff^tltc J: o T^^JEE ^ U > 5 D 
Kffi!f^®S^JE:^7P c d^b^itin-t-S^^^^T^-So 
[0 0 5 6] 

X7=->y :/S 2 7 ^CMV^T, ^^JEi/U >^*5 ®n KM^®JE:f;P c d [n] 
T&^Pcd [n] =Pcd Cn-1] +dPcd [n] X A t T'^4t» ^^1-5 {7.7- 
^y^S28) „ X-5^^y^S25 —X-t^ «y S 2 8 li^^JEi/ U > 5 (Z) n KM 

[0 0 5 7] 

iEV^T:^^tK*M = A c u • P s • a IC j: o T:fe^^f[f-^ a ^ tl-S 

>y^S2 9) „ XT^^y ::^S 2 9 {C^V^T, If X h > 5 - 2 (Z)^fD3^|g a [n] t)^. 
a [n] = (1/M) [A c u (Pcu Cn] -Pa) -Acd (Pcd [n] 
-Pa) -Fr-M - g • s in 6 0] (^T^^y 3 0) „ 

[0 0 5 8] 

;^7^^y 3 0 ^Ci5V^Tt:°;^ h> 5 - 2®^|&7t^u Cn] u Cn] =u 
Cn-1] + a Cn] XAt T^i?) ^atl-S (X5^«y^S3 1) „ 7.^v':fS3 1 
;()^P,0^P,;^,^^J;•9^Clf::^. h> 5 - 2(Z)MSa Cn] ^r^^^f -5 ^ il JC J: o T 

7.vy ^- 2(DM'mmm.vi Cn] 

[0 0 5 9] 

::^.5^>y 3 1 ^CMv^Tt°X h > 5 - 2®^^x Cn] iS^. x Cn] =x Cn 
-1] +u Cn] X A t -e^i^J^tl-g) S 3 2) „ ^y ^ S 3 2 ^ 

^^*^5SiJ;e){Ctf^ h> 5 - 2®#t&^t^u Cn] ^m^-t^Z.t.\Z^'oX\f7. 
h>5-2(Z)^^x Cn] *^^«bejtl-&o 
[0 0 6 0] 
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uTiE'Ubfei^^^ h> 5 - 2(D#i&ii;Su [n] f)m^^-^t\x. ^mm^^u 

M:«)'!miJiiM2 5 {c^^m#IS2 3 -4 ©m(7)T{c. |gI8^j:t>'[g 
[0 0 6 1 ] 

hf=.t)'^-oX. EfS feJ;tKia9 j;oT, ti° X h > 5 - 2 N n - ^ 

[0 0 6 2] 

^ 2^i/-d-y:^^^^(Dt=.tb(D^^lzf^i). S^ft^ ^^}±m^(Dm ^ t) -B: S: 

^^IcWf^-r -S) 3 ^ *'«T' ^ -2) ^ VN e) ^ n-6o 
[0®(7)ffi#^^BI] 

[mi] 

[1112] 

fi (Z) i/ X 7=- A ^ -r EI "e -5 

[1113] 
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[1114] 
[0 5] 
[126] ^ 
[0 7] 

t^mm^&nizmi^^}:^^hy(D^mmm<Dmm<DWimmx:&^o 

[08] 

:$i^m(Dmm(D-'mmizti^^^^^mm^^miz\£7.hyf)mm-t^tX'(D^m 

[09] 

3-«^# 4. 6 -;?.tf- Kn^ h n-^ 

5 -^^ffiS/y 5 - 1 -tf^ h>0 K 

5-2-^7.hy 7 -if 

8-:^?^ 9, 1 

2 1 -Astros 2 2 -RAM 

2 3 - s/^ ^ i^- hmw-^u 

2 3-1 -pr^A°^^-^HiiffB^ii^^ig 

1 7 ffiliE# 2001-3057066 
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2 3-2 -^mm^^mmmmm^m 

2 4 - ROM 2 5 -BitimU 
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[mi] 



mm 
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